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6-INCH SEACOAST MATERIEL: 

GUNS M1903A2 AND M1905A2; BARBETTE CARRIAGE Ml 

Section I 

INTRODUCTION 

Paragraph 

Scope | 

Characteristics 2 

Model differences 3 

Data 4 

1. SCOPE. 

a. This manual is published for the information and guidance of the 
using arms and services. 

b. It contains a description of the M1903A2 and M1905A2 Guns 
and Barbette Carriage Ml, together with instructions and information 
necessary for the operation, inspection, and care of the materiel 
described. 

c* Information necessary for the use and care of ammunition and 
accessories is included. 

d. Disassembly, assembly, and repairs by battery personnel will 
be undertaken only under the supervision of an officer or the chief 
mechanic. 

e. In cases where the nature of repair, modification, or adjustment 
is beyond the scope and/or facilities of the battery personnel, the local 
or otherwise designated ordnance service should be informed in order 
that trained personnel with suitable tools and equipment may be 
provided. 

f. Instructions for the care and use of on-carriage sighting and fire- 
control equipment authorized for use with this weapon are included. 
Off-carriage sighting and fire-control equipment is not covered in this 
manual; for instructions on its care and use, refer to FM 4-15, Fire 
Control and Position Finding, and Technical Manuals on specific items 
of fire-control and sighting equipment. 

g. Technical Manuals, Field Manuals, Firing Tables, Standard 
Nomenclature Lists, and other publications pertaining to materiel de- 
scribed herein are listed in section XV. 

2 . CHARACTERISTICS. 

a. The 6 -inch gun is a manually-loaded rapid-fire gun and has a 
maximum range of approximately 27,500 yards. It fires separately 
loaded ammunition and is directed by the data transmission system. 
An electric-hydraulic power unit, manually controlled, is used to ele- 
vate and depress the gun. 
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Figure t — 6-Inch Gun and Barbette Carriage Ml —Left Side 
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b. The gun is mounted on a barbette carriage. A heavy metal shield 
over the front, top, and sides of the gun provides protection for the gun 
crew and gun against enemy fire and bomb fragments. 

3. MODEL DIFFERENCES. 

a. The main difference between the M1903A2 and M1905A2 Gun 
is in the construction of the breech mechanism (pars. 7 and 8). Both 
guns are of the same type and are operated in the same manner. 

b. The only differences that will affect the using arms are in the 
method of loading and ejecting primers (the firing mechanisms are 
slightly different), and in the procedures and operations necessary to 
disassemble and assemble the breech mechanisms. 



4. DATA. - J 

a. M1903A2 and MI905A2 Guns. 

Type of barrel. . . . . . . / . . Built up 

Type of breech ........... Lever-pull 

Type of breechblock: ' 

M1903A2 (interrupted thread) . . , Shape, ogival 

M1905A2 (interrupted thread) Shape, tapered 

Caliber 6 in 

Length of bore . . i . .. . . 50 calibers 

Total length of gun (approx.) . 310 in. 

Length of barrel .... 302.90 in. 

Length of rifling: 

M1903A2 Gun 256.66 

M1905A2 Gun ...... .250.286 

Rifling, original tube: 

Rifling curve twist, right-hand, semicubical parabola 

Number of grooves and lands 54 

Depth of grooves. . 0.05 i n _ 

Width of grooves. . 0.2091 in. 

Width of lands .0.14 in. 

Rifling, liner: 

Rifling curve twist, uniform, right-hand ... One turn in 25 calibers 

Number of grooves and lands 76 

Depth of grooves 0.05 in. 

Width of grooves . 0.131 in. 

Width of lands 0.117 in. 

Total weight of gun (approx.) 20,700 lb 

Permissible mean maximum powder pressure 41,000 lb 
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Range • * • • * 27,500 yd 

Muzzle velocity . .2,800 ft per sec 

Travel of projectile in barrel: 

M1903A2 ; . . 256.845 in. 

M1905A2 ...... 256.285 in. 

Subcaliber gun bore 1«457 in. 

b. Ammunition. 

Weight of projectile : 

Armor-piercing 105 lb 

High-explosive 90 lb 

Chamber capacity: 

MI903A2 .... ... • - 2,114 cu in. 

M1905A2 . • 2,122 cu in. 

Maximum powder pressure .............. 38,000 lb per sq in. 

Weight of powder change . ...... 32 or 37 lb 

e. Barbette Carriage Ml. 

Total weight of carriage and gun without shield (approx.) . .42 tons 

Total weight of gun, carriage, and shield (approx.) 83 tons 

Diameter of emplacement (approx.) . . 19 ft 

d. Recoil Mechanism* 

Type . . . . Hydraulic and spring 

Number of hydraulic cylinders. 1 

Orifices ..... .... * Grooves 

Buffer ..... . ....... Dashpot 

Recoil oil ...... . . . - OIL, recoil, heavy 

Normal length of recoil . . . 19 in. 

Maximum length of recoil 20 in. 

Capacity of recoil cylinder 4 Vi gal 

Number of spring cylinders • /...* 2 

Spring pressure 40,000 lb 

e. Traverse. 

Traverse, continuous 360 deg 

One handwheel turn 1.04 deg 

Effort required to traverse 181b 

Operation Manual 

f. Elevation. 

Maximum elevation 844.5 mils 

Maximum depression — 88.9 mils 

Elevation for loading 177.8 mils plus or minus 

17.8 mils 
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Figure 2- 6-Inch Gun M1903A2 and Barbette 
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Average effort required to elevate or depress 24 to 28 lb 

One handwheel turn 23 mils 

Operation Hydraulic power or manual 

Electric motor for hydraulic unit: 

Motor speed .1,745 rpm 

Horsepower jq 

C y cle * 

VoIts ........... , 440 

Reduction gear (ratio 2.8 to 1) Speed 624 rpm 

Hydraulic power unit (Waterbury Speed Gear No. 5, Model K): 

Maximum hydraulic pressure . 725 lb per sq in. 

Hydraulic oil OIL, hydfaulic, USA 2-79 A 

Oil capacity (approx.) 8 to 9 gal 



g. Sighting Equipment. 
CLINOMETER, M1912 
BORE REST, clinometer 
SIGHT, bore 

QUADRANT, gunner's, Ml or M 19 18 
MOUNT, telescope, M35 
TELESCOPE, M31 



h. Air Compressor (for Gas 
Compressor unit (Worthington) 

Compressor type 

Compressor model 

Crankcase capacity . . 

Oil pressure 

Compressor maximum speed . . . 

Pressure switch 

Motor (Delco, type CT) model 

Horsepower 

Speed 



Ejection System), 

Size 6 % x 3V2 x 4 

. VA2 

• ... * • . ..... A-23 

• * - * . . . - . . . . . Sqt 

25 to 40 lb per sq in. 

870 rpm 

140 to 150 lb per sq in. 

. A-74.53R 

■. ■ * : .10 

.... 1,755 rpm 
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5. GUN, GENERAL. 

a. The M1903A2 and M1905A2 Guns are mounted on the carriage 
and operated in the same manner. The principal differences are in 
the construction of the breech mechanisms. The following description 
applies in general to both models. 

b. The 6 -inch gun is 50 calibers in length, has a maximum range 
of approximately 27,500 yards and a muzzle velocity of 2,800 feet per 
second. The gun recoils in a cradle which has trunnions and bearings 
for tipping the gun in elevation. The recoil is absorbed by springs and 
a hydraulic recoil cylinder. The counterrecoil springs return the gun 
to battery. 

c. The gun is normally fired electrically, but can be fired manually 
with a lanyard. Safety devices are provided to prevent firing the gun 
prematurely. 

d. The gun fires separately-loaded ammunition, either armor- 
piercing or high-explosive. Firing is by means of a primer, friction type 
for lanyard firing, or electric type for electric firing. 

e. Elevation and azimuth indicators are provided on the carriage 
for directing the gun manually. Elevation of the gun is performed 
either manually or by electric-hydraulic power unit. The gun is tra- 
versed manually. 

6 . GUN BARREL. 

a. The original gun barrels of the 1903 A2 and 1905A2 models 
(fig. 4) are of the built-up type, being constructed of hoops, jacket, 
tube (or liner), recoil band, and hinge plate. 

b. The breech recess, which is threaded to receive the breechblock, 
is machined in the jacket of the M1903A2 Gun, whereas the M1905A2 
Gun breech recess is machined in a bushing which is screwed into the 
jacket. 
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Figure 4— 6-Inch Gun M1903A2— Left Side 
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c. The hinge plate is provided with lugs for the breechblock car- 
rier hinge pin. 

d. The recoil band, at the breech end of the barrel, has lugs with 
drilled holes to which the hydraulic cylinder piston and the spring 
rods are attached. Leveling plates, machined surfaces parallel with 
the bore of. the gun, are provided for the use of a gunners quadrant, 
which is sometimes used for laying the gun in elevation or for check- 
ing the accuracy of the elevation indicator. 

e. The gun is supported and slides in the recoil mechanism cradle. 
Recoil slide keys (or splines) at the top and bottom of the barrel, 
which fit in corresponding slots in the cradle, allow the gun to recoil 
and counterrecoil, but prevent it from rotating in the cradle. 

f. The tube is bored to form a chamber and bore. The chamber, at 
the rear, has a machined surface for the seating of the gas check pad. 
The powder chamber at the front narrows down to form the centering 
slope, which guides the projectile into the forcing cone. The forcing 
cone is tapered to guide the projectile rotating band into the rifling. 
The bore is rifled throughout. 

g. The tubes for both the M1903A2 and M1905A2 models have 

an estimated accuracy life of 1,000 rounds. When the M1905A2 tube 
has eroded to the point where it is inaccurate, the gun must be removed 
and sent to an arsenal having suitable equipment and facilities for 
relining. On guns having the original tube (not relined), the rifling is 
not uniform (semiparabolic). On guns which have been relined, the 
rifling is usually uniform. When M1903A2 Guns are eroded to a point 
where they are inaccurate, they will be replaced by new guns of mono- 
block construction. * 

h. Some guns have special gas check seats, A marking plate (fig. 5) 
is fastened to the hinge plate which states the extent of enlargement in 
size and the advance of the gas check seat in the tube. These guns 
require special rings, gas check pad, and spindle disk, and some guns 
may be found to have an enlarged obturator spindle. 

i. The breech hinge plate is stamped with the model of gun, name 
of manufacturer, and year of manufacture (fig. 5). 

j. The muzzle face is marked with the model of gun, name of manu- 
facturer, and year of manufacture. The weight of the complete gun is 
indicated and, if the gun has been relined, the year in which it is relined 
is marked. The muzzle face is scored with witness lines for the use of 
the muzzle bore sight, used in orientation of the gun. 

11 
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4 Figure 5 —Gas Ejection System, MI903A2 Gun 

k. A gas ejection system (figs. 5 and 7) is provided to eliminate 
gases, unburned pieces of powder bags, and powder fouling that may 
remain in the barrel after firing. The use of this system eliminates the 
need for swabbing out the powder chamber between rounds. Com- 
pressed air is piped from the carriage, through the cradle trunnion on 
the left side, to the cradle, then along the cradle to the breech. The 
connecting pipe to the breech telescopes in the cradle pipe, allowing 
the air connection to remain unbroken when the gun recoils and 
counterrecoils. Compressed air is automatically injected into the 
breech when it is opened. The air valve is opened by the tripper on the 
breechblock carrier. The air is then forced through piping around the 
breech to three drilled holes in the breech recess. 

7. BREECH MECHANISM M1903A2. 

a. The breech mechanisms of the Ml 903 A2 and M1905A2 Guns 
are similar in type arid operation, but differ in construction. 

b. The breech mechanism is the lever-pull type with an interrupted 
thread breechblock, ogival in shape. When the breechblock is opened 
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Figure 6 — Breech Mechanism, M7903A2 Gun 

with the operating lever (fig. 6), three operations are performed: 

( 1 ) The firing mechanism slide is moved away from the firing lever, 
thus preventing the gun from being fired when the breech is partly’ 
open, or when the operating lever has not been returned to its latched 
position. 

(2) The breechblock is rotated to unlock it from the interrupted 
threads in the breech recess. 
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(3) The breechblock is moved rearward out of the breech recess so 
that it will not strike when the breech is swung open. 

c. When the operating lever is pulled back to open the breech, the 
hinge pin and the operating spool are rotated. The rack, engaged in a 
slot in the operating spool, is drawn to the right. This movement, 
through the rack and breechblock gear teeth, rotates and unlocks the 
breechblock. Further movement of the operating lever rotates a lug 
on the operating spool into a slot in the breechblock, which moves the 
breechblock to the rear, opening the gas ejection valve. The breech- 
block roller, operating in the cam slot of the operating spool, starts 
rotation of the breechblock so that the rack will engage in the operat- 
ing spool lower slot, to open or close the breech. The roller also locks 
the breechblock in the closed position. 

d. The obturator spindle key, which prevents the spindle from 
rotating with the breechblock, is retained in the block carrier and 
passes through a slot in the breechblock which permits rotation of 
breechblock. The key then enters a tapered slot in the obturator 
spindle to prevent its rotation. 

e. At the same time that the breech is being opened, the firing 
mechanism slide, which is latched to the breechblock rotating rack, 
moves out of position to allow ejection of the spent primer. The primer 
is ejected manually after opening the breech. To permit changing the 
primer after the gun has been loaded and the breech closed, the firing 
mechanism slide may be unlatched from ^he rack and moved to the 
right. In closing the breech after loading, the gun cannot be fired pre- 
maturely manually because the firing leaf, on the slide, will not aline 
with the firing lever, nor can it be fired electrically because the contact 
clip on the firing leaf will not contact the primer wire until the breech 
operating lever has been latched in the closed position. 

ft A loading tray in the breech recess covers the two lower thread 
sectors when the breech is open. This is necessary to protect the threads 
from damage when the projectile is passed over them in loading. When 
the breechblock is closed and rotated, the tray is rotated to the right, 
up into the cut out sectors. 

g. To observe the breechblock action, the block carrier latch (fig. 
6) may be removed with the breech closed. This will allow the breech 
to be opened and the breechblock rotated without closing the breech. 
To remove the latch, depress the latch retainer spring, which is just 
under the lower hinge lug and pull downward to remove the latch 
retainer. The latch can then be withdrawn. 
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Figure 7— Breech Mechanism, and Gas Ejector System for the 
6-Inch MI905A2 Gun 
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Figure 8 -Obturator and Gas Check System, M1903A2 Gun 
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DESCRIPTION OF GUN 

8. BREECH MECHANISM M1905A2. 

, a. The M1905A2 breech mechanism (fig. 7), like the M1903A2, 

is the lever-pull type. The breechblock has a six-sectored interrupted 
thread and is tapered in shape. When the breechblock is opened with 
* the operating lever, the following operations are performed: 

(1) The firing circuit is broken to prevent accidental firing until 
the breech is again closed. 

(2 ) The breechblock is rotated, by the rack gear teeth which match 
teeth in the breechblock, to unscrew it from the interrupted threads 
in the breech recess. 

(3) A plunger is moved upward when the breechblock is rotated 
to prevent movement of the firing lever. This prevents accidental 
firing when using a friction primer. 

(4) The obturator spindle is prevented from rotating by the 
spindle key which is held by the block carrier. 

(5) When the breechblock is rotated, the loading tray is moved 
to cover and protect the two lower thread sectors in the breech recess. 
A spring plunger retains the tray in this position until the breech is 
again closed and the plunger depressed to allow rotation of the tray. 

(6) Further movement of the operating lever moves the rack to 
the angled sliding tooth, which engages a matching groove in the 
breechblock moving the block rearward. This is necessary to prevent 
the breechblock striking the breech recess when it is swung clear of 
the breech. 

(7) When the breechblock has been rotated and pulled rearward, 
the block carrier latch is forced upward by spring pressure into a re- 
cess in the rack. This action unlatches the carrier from the catch and 
prevents further movement of the rack. Further movement of the 
operating lever swings the breech mechanism dear of the breech. 

(8) It is necessary to move the firing mechanism to the right manu- 
ally to uncover the primer for ejection. 

9. OBTURATION. 

a. The M1903A2 and M1905A2 Guns use the same system of 
obturation (fig. 8). Obturation is the sealing of the breech to prevent 
the escape of powder pressure to the rear. 

b. When the breech is closed, the gas check pad and steel split 
rings enter the slightly tapered gas check seat in the barrel (fig. 9). 
When the gun is fired, the obturator spindle is forced back by the pres- 
sure of the expanding gases, thereby compressing the gas check pad 




RA PD 54511 

Figure 9 -Obturator in Normal Position 

and espying the split rings (fig. 10). This action effectively se £ 
the breech. After firing, the split rings and the gas check pad resun 
their original position and the breech may be opened. There is also 
smaH split ring used to seal the obturator spindle hole in the gas che< 
pad The fillmg-in-disk serves as a bearing washer to eliminate fri 
tion between the gas check pad and the breechblock. This is necessar 

f ® ' bl ' eechblock rotates and the obturator spindle, which is keyed i 

the block carrier, does not. 

c. The obturator spindle is bored to provide a chamber for tl; 
primer and vent for the primer flame. Threaded holes in the musl 
room head of the spindle are used to attach plugs used in pressui 
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Figure JO— Obturator in Firing Position 

testing. These holes are plugged with screws to prevent burning the 
threads when the pressure plugs are not used. Holes are also provided 
in the head for a spanner wrench, which is sometimes necessary for 
removal of the obturator spindle. 

d. The spindle (fig. 8) is grooved for the spindle key which pre- 
vents the spindle from rotating with the breechblock. A spring is 
interposed between the block carrier and the firing mechanism hous- 
ing to allow the spindle to move rearward when the gun is fired (fig. 
10) and to return it to the normal position (fig. 9) after firing. The 
firing mechanism housing is threaded onto the spindle so that it will 
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Figure 11 -Firing Mechanism, MI903A2 Gun 

move with the spindle. Scribed lines on the housing and the rear face 
of the spindle indicate the position of the spindle when the spindle 
key is alined. 




10. FIRING MECHANISM. 

a. General. The firing mechanism of the M1903A2 and M1905A2 
Guns are similar in operation and in construction. They are designed 
to fire either electrically (by electric line power or by magneto), using 
the Electric Primer M30, or manually (by lanyard), using the Friction 
Primer M 19 14. Both guns are safe from accidental firing when the 
breech is not closed. 

b. Firing Mechanism, M1903A2 Gun. 

(1) The firing mechanism is latched to the breechblock operating 
rack (fig. 11). As the breech operating lever is moved to open the 
breech, the slide is moved to the right to uncover the primer for ejec- 
tion and also as a safety feature. In case of a misfire, or for any other 
reason, the firing mechanism may be moved to the right when the 
breech is closed by pulling down the slide latch and pushing the slide 
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over by hand. However, the slide cannot be moved into firing position 
until the breech is closed. 

(2) The gun cannot be fired if the breech operating lever is not in 
its latched position. 

(a) It cannot be fired manually (with lanyard) because the firing 
leaf will not be alined with the firing lever. 

(b) It cannot normally be fired electrically because the electric 
contact clip will not be in contact with the wire electrode of the 
primer. 

(3) The primer, which resembles a blank cartridge with a knob- 
ended wire protruding from the base, is inserted into the end of the 
obturator spindle. The spindle is cut out on one side to allow the 
primer to seat over the ejector. After opening the breech, the primer 
is ejected by pushing the ejector (fig. 11) forward. A spring returns 
the ejector to its original position. 

(4) When the gun is fired by lanyard, the firing lever is pulled 
back, which depresses the firing leaf and pulls the wire of the primer 
rearward. This action ignites the friction primer. When fired elec- 
trically the contact clip on the firing leak makes contact with the 
primer wire when the breech is closed. 

c. Firing Mechanism, M1905A2 Gum 

(1) The firing mechanism (fig. 7) on the M1905A2 Gun can be 
moved in or out of position whether the breech is open or closed. 
When the firing mechanism slide is unlatched and moved to the right 
the primer is automatically ejected. 

(2) The gun cannot normally be fired when the breech is open. 

(a) It cannot be fired manually (with lanyard) because a spring 
plunger prevents movement of the firing lever until the breechblock 
is rotated to lock it in the breech recess. 

(b) It cannot be fired electrically because the firing circuit is not 
completed until the breech is closed. 

(3) The primer, which resembles a blank cartridge with a knob- 
ended wire protruding from the base, is inserted into the end of the 
obturator spindle. The spindle is cut out on one side to allow the 
primer to seat over the ejector. After opening the breech the firing 
mechanism slide is unlatched and moved to the right. This action un- 
covers the primer vent and automatically ejects the spent primer case, 

(4) When the gun is fired by lanyard, the firing lever is pulled 
back, which depresses the firing leaf and pulls the wire of the primer 
rearward. This action fires the friction primer. When fired electrically 
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Figure 12— Firing Circuit Cable Arrangement 
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